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(57) Abstract 



The present tyre protector comprises main grousers (2) and auxiliary grousers (14), each of them containing two 
pushing surfaces (3 and 4) and a supporting surface (5) located therebetween. The pushing surfaces (3 and 4) are identically 
oriented in the moving direction and have a different height In the protector cross section, parallel to the equatorial plane 
(15) of the tyre, the line (6) which connects the points (7 and 8) of the pushing surfaces (3 and 4) of the grouser (2, 14) forms, at 
the point of its conjugation with the pushing surface of a smaller height, and angle (a) with the radius (R). 
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(57) PecfcepaT 



HacToflnwfi npoTeKTop hihhh Koaeca BiurmaeT ocHOBHue 
2^pyHT03aD;eiiH (2) 0 BcnoMoratfejiBHHe rpy ht 03aiiGim (14) , 
Kahuna H3 kotophx coaepsnT jeBe ynopmre noBepxHocm 
(3 a 4) 0 pacnajioseHHyK) Messy hhmh onopHyn noBepxHocTL 
(5). ynopme noBepxnoc th (3 n 4) QjuniaKOBo ophshthpo- 
BaHH no HanpaBJieHHB jcbhscghhh h HMeioT pa3Hyn BHcory. B 
ce^eHHK .npoieitropa, napajwejiLHCM aKBaropaajiLHofi nsoo- 
Koctb U5).HHHH f jihhhh (6), c 08Shhh oman Handojiee .yaajieHHHe 
ot och iuhhh totece (7 b 8) ynopmcc noBepxHociefi (3 a 4) 
rpyHTosaixeiia (2.14), b MecTe ee conpflseHiw c MeHLmeS 
no Bscore ynopHofi noBepxHocTB© odpagyei c pajmycoM (R) 

fflHHH yTOJl (<L). 



HCKJnOTOTEJIbHO flJTH EfEJTEH HHOOPMAimH 
^^Koflbr. HcnoaKiyeMMe Ma o6o3HHHeuufl cipan-HseHOB PCT Ha nrry^KHLix jmcrax 6ponuop. b icaropux 
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UPOTICTOP MWA. K0JD3CA 
OdJiacTL TexiiHKH 
H30(5peTeHHe othochtch k xqhobhm cHCTeMaM, odecneHH- 
BaaiuHM B3aHM0«eflcTBHe c HecyuiHM ocHOBaHHeM, a donee toh- 
5 ho - k up oTeKT opaM iiihh Kanec TpaidopoB, aopokhhx.b CT- 
poHTejiBHHx ManiHH, THraneft h doJiBinerpy3HHX aBTOMOdHJieii. 
npeflinecTBywmHw ypoBeHB TexHHKH 

MSBeCTHH UpOTeKTOpH IDHH KOJiec, KOHC Tpy KTHBHHe 3Jie- 
MeHTH KOTOpHX Iipe AC T3B JlflWT COdoil CO^ieTaHHe BHeMOK H BHC- 

10 TynoB pa3Jiirmoii reoMeTppreecKoft $opwm, odpa3ywimie. hx pa- 
cyHOK h cjiysamHe juih yjiy^uieHHH B3aHMoaefioTBHa hihhh o He- 
cymHM ocHOBaHHeM. Rjix Besymax KOJiec mbidhh , B3aHMO^eficTByio- 
max c ncHBeHHHMH n rpyHTOBHMH ocHOBaHHAMH, npHMeHHioT npor 
TeKTopn noBHmeHHoii iipoxohhmocth , KOTopne 1 BMeroT pa3BHTHe 

15 BHCTynH, Ha3HBaeMHe rpyHT03anenaMH| hjih noTOosaijenaMn. 

Handojiee H3BecTeH h pacnpocTpaHeH npoTeKTop iqhhh 
KOJieca, rpyHT03aiienH-.KOToporo HMeioT kbq ynopHHe noBepx- 
hooth h pacnojioKeHHyro Meatfly hhmh onopnyio noBepxHOCTB. 
Ilpa 3 Tom pucyHOK npoTeKTopa, to ecTB pacnoJioJKeHHe rpyH- 

20 T03smenoB Ha, niHHe ot h oc HTe jibh o ee skb3t opna jibhom mioc- 
kocth, paccTOHHue Mesyny rpyHT03anenaMH, Hajnrene Hapflsy 
c ochobhhmh rpyHT03auenaMH BcnoMora Te jibhhx , odJiaaaeT dojiB- 
niHM pa3Hoodpa3HeM. 

OflHaKo He^ocTaTKOM 3Toro npoTeKTopa HBJweTCH to, ^ito 

25 H3-3a' SJiaCTH^HOCTH MaTepHaJIOB, H3 KOTOpHX OH BHnOJIHBeTCH, 

ero rpyHT03aiienH HMeioT 3 Ha^n Te jiBHy w , HanpHMep, no cpaB- 
HeHHio c rpyHT03aixenaMH MeTajunreecitux KOJiec, KOHTaKTHyro 
c HecyuiHM ocHOBaHHeM onopnyio noBepxHOCTB, Hio He no3BO- 
JweT rpyHT03aueiiaM H3 sjiacTHHHHx MaTepaajioB noa aeiicT- 

30 bhgm ouhhx H'Tex ace HopMajiLHHX ycHJiufi (cnenHoro Beca 
MaiUHHH), oflHHaKOBo norpyataTBCH b pa3JiHHHHe no TBepaocTn 
no^BH h rpyHTH, to ecTB co3flaBaTB Ha pa3Jia^HHX no TBep— 
.flocm no^Bax n rpyHTax oflHHaicoBoe 3anenjieHne . KpoMe to- 
ro, aUHHaKOBHe no BHcoTe:ynot>HHe noBepxHocTH rpyHT03ane- 

35 noB H3BecTHoro nporeKTopa npenHTCTByioT nx norpy&eHnio b 
TBepjme no^BH n rpyHTH noa fleiicTBneM nac a t e jibhhx ycHJiaii 
(THroBofl Harpy 3kh, TnroBoro conpoTHBjieHHH , conpoTHBJie- 
HHH nepeKaTHBaHHio, xeiicTByromnx Ha xoaoBHe cncTeMH MauiHH) , 
b pe3yjiBTaTe ^ero KacaTejiBHHe chjuj THra, co3jiaBaeMHe ko- 
JiecaMH, odpa3yioTCH Ha TBepjmx no^Bax h rpyHTax . rjiaBHHM 
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OdpaSOM 3H CTOT CBJt TpeHHH, BOSHHKaBniHX MeE^y OUOpHHMH 

noBepxHocTHMH rpyHT03an,enoB h HecynniM ocHOBaHHeM, a He 
sa cneT saKenjieHEH rpyHT03anenoB c Hecynunn ocHOBaHBeM 
H Ae$opmaBBB ocHOBaHHfl ynopHHMB noBepxHocTHMH rpyHTo- 
5 3anenoB, tpo chzbbst thtobhb KanecTBa npoTeRTopa. 

JJpyrBM HeaocTaTKOM SToro npoTeKTopa smxseicn to, 
tpo paccToaHHe Mewy ero ochobhhmh ' rpyHTosanenajuni Be 
odeoneHHBaeT padoTy npoTeKTopa COTHaicoB0 3$$eKTHBHo npn 

B3aHMOjefiOTBHH C HOHBaMH H rpjHTaMH Cyme C TB6HH0 OTHH- 

10 "TOimounioa no rpaHyjioMeTpireepKOMy cocTasy, cnenjieHHB h 
BHyTpeHHeMy TpeHBB). HanpHMep , xopomo BBaBMOJteftCTBya. c 
rjiHHHCTHMH hotcbmh e rpyHTaMH, Ha necnaHHx bo^bbx h rpyH- 
iax hbhhhh npoTeKTop He cnocooeH bchojibs qbbtb b ncwraofi Me- 

pe HDOHHOCTB , 3THX OCHOBaHBE, TO eCTB padOTaeT H8 HHX M6- 

15 Hee 3$cpeKTHBHo. 0(5iacHBeTCH ,3to TeM, *ito paccTOHHHe Mes- 
sy ero ochobhhmh rpyHT03aHenaMH He y^HTHBaeT pastfpoca 

npOHHOCTHHX CBOfiCTB' nO"5B H IjpyHTOB, 0 KOTOpHMH OH B38HM0- 

jiellcTByeT , peajrasyn moiuhoctb" aHHraTejm mbiiihhh b ee toto- 

ByD MOWHOCTB.. 

20 HanpHMep, b ohhom H3 H3b6cthhx TexHHHecKHx pemeHHft 

CMS, C, '2751295), paccTOHHHe Messy ochobhhmh rpyHToaane- 
naraa npoieKTopa onpeaejweTCB Hepe3, TOJmray rpyHT03anena, 
a He -«iepe3 ero BHcoTy , ot kotopoh sbbbcht pasMep ynop- 
Hot HOBepxHocTH rpyHT03anena,,' BsaHMoaeficTByBmefl o ocHOBa- 

25 HBeM h onpejiejiHHMea pasMep oojiacTH fle$opMan.HH h pa3pyme- 

hbh ooHOBaHHH. IIpH BosffeflcTBHH rpyHT03anena Ha no^ay n rpyHT 
( otfjiaflaDmHx cnenjieHHeM h BnyTpeHHHM tpohhom) HMeeT MecTo 
thk HasHBaeMoe naccHBHoe conpoTHBJieHHe nocaeOTHX, npn ko- 
TopoM paspymeHHe no^BeHHoro h rpyHTOBoro mbcohbb npoHc- 

30 xqhht b BH5e npHSMH, oTflejifleMoft 0T-MaccDBa b cjCBHraeMoa 
rpyHTosanenoM b bjiockoctb hopmbjibhoh k rpyHToaaneny baojil 
jihhhh, . HaimoHeHHofi k j?opH30HTajiBHoH noBepxHocTH Hecymero 
ocHOBaHHH new yrjioM ^ - rae / - yroji BHyTpeimero 

TpeHHH hohbh hjih rpyHTa. 

35 B CBH3H C BTHM BHC 0T3 /L ynopHOH HOBepXHOCTH rpyH- 

T03aHena h yroji ^ onpeflejwBT jWHHy L bphsmh pa3pyme- 

HBH B ropH30HTaJIBHOM HanpaBJieHHH , KOTOpaH BpHClJIHBeHHO 

paBHa: ■ 
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npntoseHHoe paseHCTBo B3hto noTOMy, ^to noBepxHocTB ckojib- 
HteHBff no MaccHBy omejieHHoii irpn3Mu HBJinercH npaMOJinHeiiHoii 
tojibko b BepxHefi cBoeii nacTH. h, KaK npaBHJio, HCKpHBJieHa b 
cBoefi. HHKHe^ tooth H'3-3a Toro,' tto pe3yjiLTHpyiomaji cmia, 
5 aeficTByiomaB; go ctopohh ynopHoS noBepxHocTH rpyHT03auena Ha 
no^BeHHHii, rpyHTOBH2 MaccHB, .- onmoHeHa ot ropH30HTaziBHoro 
HanpaB jie huh djiaronapa HaKaoHy ynopHoii noBepxHocTH, HajnreHB 
chji BHeiiiHero , TpeHHH , nepeMemeHHH B3aHMo«eficTByioiaero c ocho- 
BaHHeM rpyHT03anena noa yrjiok k ropH30HTajiBHOMy HanpaBJie- 

10 HHK3. TaK KaK BJiaSHHe IVIHHHCTHe nOHBH H rpyHTH BM6K3T HCKJIIO- 

■^HTejiBHO MajmS yrcm BHy TpeHHero TpeHHH (^^0), a stot see 
yrojr y cyxnx necHamax no^m i rpyiiTOB aocTHraeT 45°, to 
JierKo besstl, ^po juiHHa J, oTAejmeMOH npn3MH npn nepexoae 
c oothx hoto h rpyHTOB Ha jipyrae motkct H3MeHflTBCH npa 

15 ojraoii b to& ate BHcoTe k ynopHoii noBepxHocTH rpyHT03a- 
nena b 2,5 pa 3a. CaeaoBaTejiBUb, juih ommaKOBo 3$$eKTHB- 
hom padom npoTeKTopa bo Bcex no^iBeHHHx n rpyHTOBnx yc- 
jiobjmx ajiHHa If npnsMH pa3pymeHHH noraeHHoro h rpyHTOBoro 
MaccHBa npa b o 3fleiic tb h h rpyHT03an.ena aojrscHa.' aocTHraTB 

20 MaKCHMajiBHoro 3HaTOHHJ3, onpeaejmeMoro no ^opMyjie: 

1/ Ik . = It- 

-fy (45° - 45-) 0,4 

.a paccTOHHne S Messy cmstkhlimh ynopHUMn n oBepxH oc tbmh 
: panoM ctohuihx rpyiiT03anenoB no HopiwajiH k rpyHT03anenaM 
aojihho HcmimaTB nepece^eHae odJiacTH, conpoTHBJWiomeiicn 
fleiicTBHio norpyxeHHoro rpyHT03anena c odjiacTBio, KOTopan 
25 pa3pymeHa b pe3yjiBTaTe 3arjiydjieHHH npe^TOmero rpyHT03a- 
nena, to ecTB $ sojikho Ghtb dojiBiue J,. 

TaKHM odpa30M, b H3BecTHOM npoTeicTope pacCTOHHHe 
Mew rpyHTosanenaMH a bhc otca rpyHTosanenoB He CBJi3aHH 

$yHKUHOHaJIBHOii 3aBHCHMOCTBK3, yHHTHBawmeii B03M0KH0CTB HOJI- 

30 Hon peajrH3anHH nporaocTH pa 3 Hoodpa3HHX hohb h rpyHTOB kbk 
HecymHx ocHOBaHHii, b cbhsh c tom :3$$eKTHBHocTB padoTH npo- 
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TeKiopa dyaeT msbhtbch npH nepexoae c oehhx ito t ib6hhhx 0 
rpyHTOBHx ycjiOBHft Ha apyrne. 

padicpHTHe H30dpeTeHHfl 
B ocHOBy H3odpeTeHHH nojromeHa 3aaa-qa cosaaTB npoTeK- 
5 top dihhh Kcuieca c TaKot KOH^nrypaimeii rpyHT03anenoB, ko- 
Topaa He npenflTCTBOBajia dH hx norpyseHHio b ho^ibh h rpyHTH 
noa aeacTBHeM ropH30HTajiBHHx'cHJi, co3flaBaeMEix cHJiaMH con- 

pOTHBJieHHH flBHSeHBK) M3UIHHH. 

Hoc TaB JieHHafl 3aaaqa peuieHa TeM, ^to y npoieKTopa dih- 
10 hh KOJieca, -BKJiKJHaEmero ochobhhs h BcnowioraTejiBHHe rpyHTo- 
3an;enH, Kagaaa -H3 kotophx co&epsHT ebb ynopHHe noBepxHoc- 
th h pacnooioneHHyK) Meipy hhmh onopHyio noBepxHocTB, coiuiac- 
ho H3 odpeTeHHio , rpyHT03aH,enH HMeBT pa3HHe no BHcoTe h ojw- 
HaROBO opHSHTHpoBaHHHe no HanpaBJieHHio jtBHseHHH ynopHHe 
15 noBepxHocTH, inj>H stom b cenenHH npoTeicTopa, napajinejiBHCM 
aKBaTopnajEBHofi hjiockocth dihhh, jihhhh, coestiHHiomaH Hand one e 
y^ajieHHHe ot och dihhh tohkh ynopHHX noBepxHocTefi: rpyHTo- 
3an,ena, b Mecie ee' conpfl&eHHHj c MeHBDiefi. no BHcoTe ynopHofi 
noBepxHooTBB" odpa3yeT c pannycoM dihhh yroji <C , bojiBDiHfi 

20 yrjia <L j paBHoro asc*^ "f /g 0 Mei P? fflH ** ^ rjia ^ z 

paBHoro $i , rae It- paanyc dihhh y ocHOBaHHfl rpyHT03a- 
Hena, /C^ h t - cooTBeTCTBe'HHo bhc OTa h DinpHHa ycJiOBHo- 
ro.rpyHT03aixena, nocTpoeHHoro c oanHaKOBHMH ynopHHMH no- 
BepxHocTHMH, paBHHMn no BHcoTe MeHBuieii ynopHofi noBepx- 
25 hocth rpyHT03anena, npnneM BHcoTa HBjraeTcn npoflcwiKe- 
HHewr paanyca R h nepneHanicyjiHpHa onopHOH noBepxHocTH yc- 
jioBHoro rpyHT03an.ena, a t - juiHHa 3Toii onopHOH noBepx- 

HOCTH. 

BapHaHTH BHHOJiHeHHH nppTeKTopa npejcycMaTpHBaioT, ^to 
30 onopHHe noBepxHocTH rpyHT03an.enoB b ceneHHH, napajwejiB- 

:HOM 3KBaT0pHajIBH0ft HJIOCKOCTH IDHHH, : MOiyT dHTB B .BHAe Hpfl- 

moS, BHnyKJioH, BorHyTofi h BHnyicjio-BorHyToii jihhhh hjih b 
coneTaHHH yKa3aHHHx jihhhiL 

JtpyrHM H3 BapnaHTOB BHnojraeHHH npoieKTopa npejcycMaT- 
35 pHBaeTca pacnoJionceHne ochobhhx rpyHT03aHenoB Ha paccTOH- 
hhh S , H3MepaeM0M Messy cMesHHMH ynopHHMH nOBepXHOCTH- 
mh pnaowL ctohidhx rpyHT03aHenoB b nepneHEnKyjispHoii k rpyH- 
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T03ai*eny hjiockoctb no n obgpxh oc t n idkhh b onpeaejmeMOM 
coothomghbgm 5 7 2,5 h> , rse lu - BHcoTa tfooiBiiiGit ynop- 
hom noBepxHOCTH rpyHT03an,ena. 

ICejiaTejiLHo, tto6u doKOBHe noBGpxHocTB, pacnojiosGH- 
5 hhx b BicBaTppHajEbHoii -qacTH uihhh BcnoMoraTSJEBHHX rpyH- 

T03ai;enoB npoTeKTopa, dLma orpaHBHGHH hjiockocthmb, nepneH- 
juncyjiHpHHMH k. ochobhhm h BcnoMoraTGJiBHHM rpyHT03aii6iiaM. 

npeano^THTejiLHO BcnoMoraTejiBHHe rpyHT03an,GHH npoTGK- 
Topa, pacnojiOKeHHue b skbst opBajiBH ofi nacTB hibhh mgr- 

10 OCHOBHIMB TpyHT03aiienaMB, -BHHOJIHBTB CTpGJIOBBEHOft $OpMH. 

B03M0HH0 T3KKG , ^TOtiH tiOJILIIiafl HO BHC0T6. ynopiELH IIOBepX- 

hoctb BcnoMoraTejiBHHX rpyHT03aiienoB, pacnojioseHHHX b sKBa— 
TopaajibHo^ j-qacTB uibhh MGsqiy ochobhhmh rpyHT03ai;enaMH, bmg- 
jia b hjkihg jtyrootipasHyio $opMy. 
15 npejwoateHHHfi npoTGKT op no3BOJD?6T .yjiy^niBTB tbtobo- 

chghhhg xapaKTepBCTBKB uibh Ha hohbghbhx h rpyHTOBHx ocho- 

BaHBflX B QABBBKOSO 3$$GKTBBH0 ; padOTBTB Ha OCHOBaHBHX C 

cymeoTBeHHO : pa3jra^HHM yrjioM BHyTpeHHero tpghbh . 
CymnocTB B3odpeTeHBH 3aKjnoqaeTc.H b cJiGEyKjmGM. 

20 IJpotgktop BM66T Kaic ochobhhg rpyHT03aiienH, KOTopne 

BrpaDT b 3ai;enjieHBB c HGcyuiBM ochob3hh6m rjiaBHyw pojib, 
TaK b BcnoMoraT8JiBHHG rpyHT03ai];enH, pacnojiosGHHHG b sk- 
BaTopnajiBHofi ehockocth uibhh, KOTopaa k oHTaKTBpy e t c tbgp- 
jum hokphtbgm sopor. BcnoMoraTejiBHHe rpyHT03aH6HH cnysaT 

25 jwh yBejianeHB-H K03$$BHB6HTa HacHiueHHocTB. npoTeKTopa 

rpyHT03aiienaMH c hgjibw ocymQCTBJiGHBJi njiasHocTB xo^a uib- 
hh . Ha aoporax c tbgpjohm bokphtbgm. .Ochobhhg rpyHT03anG- 

HH npOTGKTOpa pa3BBTH HaCTOJIBKO, TTODH OdGCHG^BTB H60(5- 
XOEBM06 3aiIGnJIGHBG B CBJiy TBPB. 
30 . B CG^IGHBB npOTGKTOpa, napaJIJIGJIBHOM 3KB3T OpBaJEBHOB 

hjiockoctb uibhh, cro rpy HT 03aH,6nH BMGKJT ^GTHpGXyrOJIBHy 10 
$OpMy C OHHHaKOBO OpHGHTBpOBaHHHMB B pa3HHMH nO.BHCOTG 

ynopHHMB HOBGpxHocTHMH (noa bhcoto& A- ynopHoii HOBGpX- 

HOCTH IipBHBMae TCH OTpG30K, HBJIHIOIIIBftCfl npQHOJIKGHBGM pa- 

35 aayca R noKpHinKB iubhh b To^ncy conpflmeHHfl ynopHofi b 

OHOpHOii nOBGpXHOCTH) . IIPB 3T0M JIBHBH, C OGABHHIOtQaH B yKa- 
3HHH0M CG^GHBB H3B()0JIGG yflaJIGHHHG OT OCB IIIBHH TO^DCE yHOp- 
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hhx noiepxHOCTefi rpyHT03anena, b MecTe ee conpflseHHH c 
MeHunefi no bhcots ynopHot noBepxHocTB© odpasyei c paany- 

COM DIHHH yrOJI • c£ , KOTOpHfi. donLiiie- 

H Merame «C 2 = X, i^e R - ."paaHyc noKpmiiKH idhhh, h 
5 t. - cooTBeTCTBeHHo BHcoTa h nmpHHa ycjroBHoro rpyHT03ane- 
na, nocTpoeHHoro c ^6kbe3kobumz ynopHHMH noBepxHocraMB , 
Psbehmh no bhcotb Meramen .ynopHofi noBepxHocTH rpyHTosane- 
na. Bacoia . ^ y BBJweTca- npo^ojiseHaeM paanyca E ! h nep- 
nesBBKyjiapHa onopHoft noBepxHocTH ycjroBHoro iryHTosanena, 
10 " £ - Jtraaa 8to2 onopHoS noBepxHocTH. ninpiraa t ycjioBHoro 
rpyHT03anena npHdjraaceHHo paBHa mnpHHe rpyHTosanena, bhjioji- 
HeHHoro corjiacHo H3odpeTeHHKj. 

Tbkhm o(5pa30M, onopHaa noBepxHocTL Kasaoro rpyHT03a-. 
nena. npeaaqxeHHoro npoTeKTopa HamioHeHa k onopnofl noBepx- 
15 hocth yojcBHoro rpyHTosanena', to eoiB rpyHT03anena c ojWHa- 

KCBHMH yUppHHMH nOBepXHOCTBMH, HOflyiVIOM J3 - eC T . 

3to no3BOJiseT rpyHT03anenaM npoTeKTopa, HaxojwcL b hhsh6m 
nanoweHHji, HM6TB co CTopoHH doJiLffleS ynopHofi nOBepXHOCTH 
3ajnmft yrojt z sarnydJWTBCB npa B3aHM0fleftcTBHH c Hecymmi 

20 ocHOBaMeM noi aeficTBHeM Ha Koneco ropH30HTajiBHHx chji 
conpoTHBJieHHJi, nepeMemaacL b ocHOBBHue baojib hbkjiohho2 
onopHoft noBepxHocTH. 

HpH 3aaaHH0M paaiiyce a h 3a.naHHofi BucoTe 4 ycjioB- 
Horo rpyHTosanena MHHHMajn,HHi5. yroji *C mbhoht.ot. nrapH- 

25 hh t rpyHT03anena: veui oHa .dpjame, Teiw Meicme cC T . ane- 
A0B&T6JEBH0 Wfl rpyHT03anenoB c aocTaTo^Ho daaBmoH mnpH- 
ho2 t HepaBeHCTBo ynopHHx noBepxHocTeft no bhcotg , a 
cjieaoBaiejiLHo, h HeodxoMirt yrojr js HamroHa npflMo- 
JnraeSHofi onopHofi noBepxHocTH MoseT : dHTB_ flocTHrHyT yse 

30 b OTana30He nsMeHeHHH cC ot oCj . c yMGHBme- 

HaeM idhphhh t isfyHTosanena <L HSMeHBeTCH b npeaeaax: 

2 

Koraa d = c£ x HamioH onopnoii noBepxHocTH rpyHTosa- 
nena OTcyTCTByeT = 0) , d ero ynopBue noBepxHocTH 
HiweDT oflHBBKOByD BHcoTy . npH cC = X onopHafl noBepx- 
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hoctl rpyHT03£mena no HStnpaBJieH0io coBnanaeT c R(0=J£ 
0 rpyHT03aiten.TpaHc$opMHpyeTCfl b iiran, KOTopuft He MokeT 

(5HTB paUOTOCnOCOdHHM, eCJIH OH H3r0T0BJieH H3 3jracTH^moro 

MaTepnajia. 

5 OJCHaKo o^ieBHflHO, tto ^eM dojiBme yroajS = 

HaiuioHa onopHoft noBepxHOCTH rpyHT03an.ena (tom doaBme <?£ 
h MeHBtue . TeM MeHBmee conpoTHBJieHHe HcnHTHBaeT 
rpyHT03ai^en npa norpymeHHH b ocHOBaHne noa ae2cTB0eM ro- 

PR3 0HT3JIBH Oft • C 0 JM , TeM Kpy^e ePO' BXOSmeHHS B OCHOBaHHe 0 

10 MeHBme dyKcoBEiHHe KOJieca. 

yrcwi ^ HaiuioHa onopHoft noBepxHocm rpyHT03an.ena 
MoseT. He coBnanaTB y ochobhhx 0 BcnoMoraTejiBHHx rpyHT03a- 
nenoB. KpcaieiToro, oh NiosteT B3Mghhtbch ho jWHHe rpyHT03a- 
nena. 

15 B ce^eHHH . npoTeKTopa , napajmejiBHOM sKBaTopoajiBHoii 

hjiockocth niHHH, onopHan noBepxHocTB rpyHT03an.ena MoseT 
coBnafla'Tt c;Ji0H0en, coeOTHfroineii nasdojiee yxcajieHHse ot och 
iiiHHH to^kh ynopBHx noBepxHOCTeii, BHCTynaTB 3a 3Ty jzhhhr) 
h He BHCTynaTB sa Hee, to ecTB bhuojihhtbch b B0fle npHNioii, 

20 BHnyitnoii jihhhh, BorayTOH J10H00, BHnyiuio-BorByToft' 0J10 b 
.co?eTaH00 yicasaHHHx J10H0M. $opMa onopHot noBepxHOCT0 
rpyHT03aiiena onpeinejraeTCH SKcimy aTaim ohhhmr 0 ^pyrHMH 
ycJioB0HM0. TaK, np0 nepeMemeH00 no TBepaoMy ocHOBaHoro 
:npewio^T0TejiBHeH BHnyKJian ^ppiaa. BorayTaff 0 BHny kji 0— b or— 

25 'HyTan $opMH; yflodHH/flJiH dncTporo np0cnocodJieH0H HamioHa 

OnopHOfi nOBepXHOCT0 K KOHKpeTHHM yCJIOB0HM padoTH TpyH- 

T03an.ena. Ecjra HaimoH onopHOH noBepxHOCT0 He cootbbtct— 
ByeT yraiy BHeimero TpeH0fl Mepy MaTepoajioM rpyHT03anena 
0 ocHOBaHneM) to 03-3a MeHBineM koht8ktho2 iwomajw Bor- 
30 HyTOH ^ BtinyKJio— b oray t om ohophhx noBepxHOCTeii 0MeeT 

MecTO donee . HHTeHC0BHHH 0X 03HOC b pe3yjiBTaTe dyKcosa- - 

: H0fl, np0 3T0M H3KJI0H HOBepXHOCTefi HpOXOJWT B COOTBeTCT- 

B00 c no^BeHHHM0 0 rpyHTOBHM0 ycJioB0aM0 0 3aTeM coxpa- 
HneTCH ao 03MeHeH0fl stox yckoB0ii. 
35 OcHOBHHe 0 BcnoMoraTejiBHHe rpyHT03anenH, b CBH30 

c 03JioseHHHM, MoryT 0MeTB pa3HHe no ^opwie onopHHe no- 
BepxHOCT0. 

OcHOBHHe rpyHT03anenH BHnojmeHH Ha noBepxHOCTH iuohh 
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KaK nepneHSHKyjiHpHo k 3KBaTopaajiLHo& hjiockocth, teuc a 
noa yraoM k iHefi, npa stom paccToaHae S Meawy cmszchhmh 
ynopmniB noBepxnocTHMH pheom cToamax ochobhhx rpyHT03a- 
nenoB no HopMana k i^HT03anenaM npeBHmaeT 2,5 A/, rjie 

5 L - BHCOTa dCMEBmefi ynopHofl hob epxH oc th rpyHT03anena. 
PaccTosHHe S y^BTHBaeT EaK mqkc hmb jebho BosMOEHyn juih- 
Hy Ir npHSMH'pa3pymeHBJi no^BeHHoro h rpyHTOBoro Maocraa 
npa ncumoM norpyseHBB rpyHT 03anena, npBdjraseHHo paBHyio 
A/0,4, Tan a- HeHapymenae stoS npB3MH npa padoie nepea- 

10 Hero rpyHTosanana. 

ynopHan noBenxHocTB rpyHT03anena cosaaeT dOROBoe 

aaBJieHHe Ha no^my a rpyHT, KOTopoe hpbbohbt k ax ae$opMa- 

ijbb h pa3pymeHHH) b pe3yjn>TaTe cjCBara no noBepxHocTa, hhk— 

jioHeHHoS k ropnsoHTy noa yrjioM ~ , rae Y- ~ yroji 

15 4 2 

BHy TpeHHero TpeHan no^ma bjib rpyHTa. C onpoTBBJieHBe rchb 

a rpyHT ob cjtBary CBH3aHo acmiKraaTe jibh o c Hajnr«iBeM can 

BHyTpsHHero TpeHBfl h cnenjieHBH. pjiSHECTue ho^bh. a rpyHTH 

odJiaaaDT SHaraTejiLHHM cnenjieHaeM a mbjihm BHyTpeHHBM Tpe- 

2q HHeM, BBofippoT, necHamie botbh b rpyHTH odjiaaaB)T mbjihm 

cnemreHHeM a -dojE&maM BHyTpeHHBM TpeHaeM. npaKTHHe ckb yroji 

BHy TpeHHero TpeHHH ho^b h rpyHT ob B3MeHfleTCH ot 0 ao 45°. 

CJre^oBaTejiBHo, Ha nec^iaHHx noraax b rpyHTax yrcwi HaKJioHa 

k ropasoHry .noBepxHocTB cjtBara cicajiHBaeMo& no^BeHHOH a 

25 rp7HT OB Oft HPH3MH dyfleT MHHBMaJE&HHft,' paBHHH b npeaejiLHOM 

cjiyqae 22,5°, a JWBHa J, stoh hpbsmh b ropa30HTajiLHoM 
HanpaBJieHHH npa nojraoM norpymeHaa rpyHT03an;ena . dyaeT mbk- 
cHManBHOH, paBHoft b npeaejiBHOM cjiyiae c yseTOM BCKpaBJie— 
hhh HBHHero yiacTKa noBepxHocTa cOTara npBdjiB3BTejiBHo 
A/0,4 bjib 2,5 , rse ^ - jbhcoth dojr&mea ynopHoa noBepx- 

30 hocth rpyHT03auena. Korjsa ynopHBH noBepxHocTB cocTaBJiaeT 
c onopHofi HOBepxHocTBD ycjioBHoro rpyHT03anena npaMoa 
yroji h npa stom mapaHa t rjfrHT03anena iviajia no cpaBHe- 
hbhj c paaaycoM K. hibhh, bhcotb A- ynopHoS noBepxHocTa 
npaKTB'qecKH coBnaaaeT c ee «3ibho2. 

35 Oehbko Wih o^BHaKOBo 3$$eKTBBH0H padoTH npoTeKTopa 

Kan na rjiBHBCTHx, TaK h Ha nec^aHHX no^Bax a rpyHTax pac- 
cTOHHae S we to rpyHT03anenaMa, paBHoe hjib npadjiB3B- 
TejiBHo paBHoe 2,5 1%. , HeaooTaTo«mo B3-3a Toro, -qTo npa 
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. patSoTe Kojiec Kasgmii rpyHT03au;en npa norpyaceHBB b ocHOBaHae 
CMHHaeT ysacToic ocHOBaHan, jyiaHa icoToporo mnpe rpyHT03au;e- 
na, yMeHLinaeT 30Hy nojmoijeHHoro conpoTBBJieHBH, $op- 
MBpyeMy» nepea rpyHT03anenoM, a cjieaoBaTejiBHo, cHBiitaeT 

5 3$$eKTHBHocTL padoTH npoTeKTopa npa nepexoae Ha donee 
necHaime no^BH b rpyHTH. M3B6ctho, tto y KOJieca npa boi 
pystGHBH rpyHT03an;en6B b Hecymee ocHOBaHae Kasgiafl To^nca 
rpyHT03anena npa Bxoae b Hecymee ocHOBaHne h Buxose B3 
Hero onncHBaeT neTJieodpa3Hyio TpaeKTopnio, HanoMBHaiomyK) ya- 

10 JiBHeHHyio namioBfly h oTjrirqaioinyiocH ot nocjiejmeii TeM,. ^to ko- 
Jieco nepeMemaeTCH no nosBaM b rpyHTaM He de3 cKOJn>seHHH , a , 
dJiaroaapa hx aecfcopManaa, co cKOJiBaceiiBeM (dyiccoBaHBeM). 
Haadojiee y;najieHHHe tohkbot neHTpa. KOJieca o^ep^BBaroi odJiacTL 
nomeHHoro a rpyHTOBoro MaccuBa , KOTopan pa3pyuiaeTCH bob 

15 ae^cTBHeM 3arJiydJiHKJiuerocB a BHTJiydJiHKJiuerocH rpyHT03auena, 
ocTaBJiHioiuero b HecymeM ocHOBaHHH b 33bhchmocth ot ero cbb- 

3H0CTB BJIB BHeMKB , BJIB 30HH C HapyilieHHOH BpOHHOCTBW. JIJIB- 

Hy 3THX BHeMOK h 3 oh dojiBinyio, ^eiw mnpHHa rpyHT03ai^ena 0 
3aBHCBTnyio ot paanyca KOJieca, bhcoth, hibpbhh b $opmh rpyH- 
20 T03anena, a Taicse $b 3 bk o— MexaHB^ e ckbx cbohctb Hecymero 

0CH0B3HBH , OBpe^eJIBTB CTporO aHaJIBTITieCKB CJIOSCHO. B, CBJ33B 

c 3TBM caeayeT orpaHB *ib tbch .TeM, htoCh itpbhatb ycJioBBe 
S > 2,5 L t yTOHHBH S jvm Kaaworo icomcpeTHoro cnyraH ■•■ 
c noMomLra rpa$B^ieckBX a siccnepBMenTajiBHHx MeToaoB. OflHa- 
25 ko bo bchkom : CJiysae , ^eM doJiBiiie £ no cpaBHeHBK) c 2, 5 A, 

TeM HEWeStHee peaJIB3aiIHB OEBHaKOBO 3<J$eKTBBHOM padoTH 

npoTeKTopa hibhh KOJieca bo Bcex no^BeHHiix b rpyHTOBHX 

yCJIOBBflX. 

yBejin^eHHoe paccTOHHHe lyiesyiy ochobhhmb rpyHT03ane- 
30 naMB MOKeT; npaBQEBTB k HapymeHBio njiaBHocTB xoaa dihhh 
KOJieca npn bbbscchbh no jioporaM c TBepflHM npicpuTBeM. B 
CBA3B c 3TBM npoTeKTop MoseT BKJiioqaTB, HapH^y c ochob- 
hhmb, pacnojioReHHHe B 3KB3T OpaaJIBHOfl ^aCTB fflBHH BCHOMO- 

raTejiBHHe rpyHT03anenH, acnojraeHae kotophx pa3jnr<raoe: 
35 ohh MoryT dHTB npoaojisceHaeM' ochobhhx rpyHT03anenoB 3a 

SKBaTOpaaJEBHyiO miOCKOCTB, a MOryT dHTB CaMOCTQHTeJIBHHMB, 

pacnojiosffiHHHMn Me^ny ochobhhmb rpyHT03anenaMH KaK b no- 
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neperaoM, Taic u b npoaoJiBHOM HanpaBJie hhhx pncymca npoTeK-- 
Topa. K09$$Hn;HeHT HacnmeHHocTn npoTeKTopa rpyHT03anena- 

MH B 3KB3T OpHajIBHOH HaCTH MOKeT B 3HaHHTejIBH0CTH CTeneHH 

npeBHmaTB saHHHB K03<ii$nHHeHT BHe stoh; -qacTH. B yKa3aH- 

5 hom any^ae BcnoMoraTejE&mie rpyHT03aiienH MoryT nepeKpHBaTL 
ocHOBHtie rpyHT03aiieiiH h, tskhm odpa30M, yMeHBmaTB 3aaaH- 
Hoe paccTOHHHe £ Messy hhmh. KpoMe topo, b stom cjiy^ae 
npH : padoTe npoTeKTopoB Ha TBepjtax noHBax h rpyHTax pacno- 
jiomeHHHe b bkb a t opna jibh oh ^acin BcnoMoraTejiBHHe rpyH- 

10 T03ai^6im 3aTpy«HHKJT 3arjrydJiekae dihhh h BCTynjieHHe b padoTy 
ynopmix noBepxHocTei! ochobhhx rpyHT03anenoB , KOT.opne Haxo- 
W3Tca BHe SKBaTopaajiBHoii racTH. 

y.T.o6u HcnojiB30B3TB ynopmie noBepxHocTH ochobhhx rpyH- 
T03aHenoB npn hx B3aHM0,n,eiicTBnH c hohb e hhhmh h rpyHTOBHMH 

15 ooHOBaH&HMH HandoJiee nojmo, dbKOBHe noBepxHocTH schomo- 
raTejiBHHx rpyHT03aHenoB, KOTopne npeacTaBJisMT codofi npo— 
ioJiaeHHe ochobhhx rpyHT03artenoB 3a 3kbh t opna JiLHy kj hjiockoctb, 
a TaKse BcnoMoraTejiBHHx rpyHT03aHenoB,pacnojioHeHHHX Mes«y 
ochobhhmh rpyHT03aHenaMH b hpohojibhom KanpaBJieHHH pHcymca 

20 npoTeKTopa, orpaHH^eHH hjiockocthmh , nepneHUHKyjmpHHMH k 
ochobhhm rpyHT03anenaM h k BcnoMoraTejiBHHM rpyHT03aHenaM, 
pacnojiomeHHHM Mesay- ochobhhmh rpyHT03anenaMH b nonepenHOM 
HanpaBJieHHH pHcymca npoTeKTopa. TaKofi: pHcyHOK . npoiBKTopa 
y^HTHBaeT HanpaBJieHHe chji conpoTHBJieHHH, EeiicTByioiunx Ha 

25 ynopHHe HOBepxHocTH ochobhhx 1 rpyHToaanenoB, eejin He npnHn— 

MaTB BO BHHMaHHe CHJIH BHeillHerO TpeHHfl , KOTOpHe TpyflHO 

y-qeoTB. O^eBHJUio, ^to Kor^a , orpaHH^HTejiBHHe nepneHBHKyjiflp- 
HHe hjiockocth npoBe^eHH nepe3 to^kh nepeceneHHH ynopHofi 
noBepxHocTH rpyHT03anenoB c sKBaT opnajiBHoii hjiockoctbkj 
30 iuhhh,' to 3a«aHHoe paccTOHHHe S iweswy ochobhhmh rpyHTo- 
3anenaMH BHuepKHBae tch Ha Bceii hx jyinne no oaHy CTopoHy 

3KB3T OpBajIBHOH HJIOCKOCTH, TO eCTL Ha MaKCHMajIBHOft JpIHHe. 

Korfla me orpaHHHHTejiBHHe nepneHUHKyjinpHHe hjiockocth npo- 
BeaeHH -qepe3 tohkh ynopHoii noBepxHocTH rpyHT03anenoB, pac- 

35 HOJIOKeHHHX Ha HeKOTOpOM paCCTOSHHH OT 3KBaT0pHaJIBH0ii njioc- 

kocth dihhh, to paccTOHHHe «S Mesjjy ochobhhmh rpyHT03aHena- 

MH BiWepKHBaeTCH Ha MeHBUieM .JUIHHe -OCHOBHHX, pacnojioseHHHX 
no.QHHy CTopoHy ot 3KBaTopnajiBHoii hjiockocth, I'pyHToaaHenoB. 
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nocjrejwee Bceraa BMeeT MecTo,: Koraa ocHOBHHe rpyHT03aiieiiH 
nepeceicaBTCfl c 3KBaTopBajiLHo2 hjiockoctlio noa npsMHM yrjioM. 

BcnoMoraTejTbHHe rpyHT03ai?eim, Tan see kbk h ocHOBHHe 
rpyHT03an.enH, mem b ce^sHHH npoTeKTopa, napajwejiLHOM 3K- 
5 BaTopnantHoft iwockoctb, ^eTHpexyrojn>Hyio $opNtf c o^hhskobo 

OpH EHTBp OBaHHHMH 0 pa3HHMH HO BHCOTe ynopHHMB HOBepXHOCTH- 

mh, tto cnocodcTByeT 3arjiyi3jieHHio b noTOeiraoe n rpyHTOBoe 
necymee ocHOBaHHe Haatfojiee HacHmeHHofl rpyHT03aiienaMB nac- 
th npoTeKTopa .0 3aTHrBBaHBto b 3an;enjieHBe ochobhhx rpyHTo- 

10 3anenoB p pacnoJioseHRHx bhb stoR ^acTH. 

Jpia caMoo^HmeHHfl ot hotoh b rpyHTa, a cJieaoBaTejiBHo, 
yjiyqffleHHfl sarJiytJjieHHfl^BcnoMoraTejiLHHe rpyHT03ansnH, pacno- 
JIOX6HHH6 Mesay ochobhhmb rpyHT03anenaMB , HMenT b imaHe 
CTpejiOBBflByro hjib Eyroo6pa3HyHj $obmh. 

15 npejwoaeHHHfi npoTeKTop no3BOJweT yMenmiBTB saBHcn- 

moctb BorpyaeHHH ochobhhx b bch oMora Te jibhhx rpyHT03anenoB 
b no*iB6HHH6 b rpyHTOBHe Hecynrae ocHOBaHBH ot cneiraoro Be- : 
ca ManiBHH b TeM cbmhm hgbhcbtb npn b sa BMonenc tb bb c heme 

THTOBO— CHBBHHe XapaiCTepBCTBKH IHBH KOJieC. 

.20 KpaTKoe onncaHBe ^epTeseft 

OHBcaHHHe BHffle ocodeHHocTB b npeBMyraecTBa' HacTonmero 
H30t5peTeHBfl cTaHyT donee hohhthh B3 cjieinynmero KOHKpeTHo- 
ro onncaHBH BHHOjmeHBH npoTeKTopa dibhh Koneca b rrpHJiarae- 
mhx ^epTesefi, Ha kotophx: 
25 $nr.I B30(5pasaeT bkc oh 0M8 Tpirae cKy 10 npoeKHBK idbhh Koae- 

ca c npoTeKTopoM, pacyHOK KOToporo obpa30BaH ochobhhmb rpyH- 
T03anenaMH, npBieM KastHHft rpyHT03auen BMeeT pa3Hue no bhco- 
Te b oABHaKOBo opBeHTHpoBaHHHe ynoprae HOBepxHocTB; 

(|iBr.2 .cxeMaTBroo H30(5pasaeT npoaojiBHHfi. pa3pe3 bibhh c 
30 rpyHT03aH,enoM, memnsiui b ce^eHBB npflMOJraHefiHyio onopHyn 
noBepxHOCTL; ■ 

$Br.3,4 - to see c BHnyKJiofl onopHba noBepxHocTLp; 
(par. 5 - to se c BorHyToS onopHoft noBepxHOCTM); 
$bt.6 - to me c BHiryKJio-BorHyToii onopnoH noBepxHocTBw; 
35 cJbt.7 cxeMaTBTOo B3obpasaeT b npoiHOJiBHofi hjiockoctb 

dibhh ycJioBHHH rpyHTosanen, nocTpoeHHHft jum pacneTa mbhh- 
Majn»Horo yrjia HamioHa njiocKofl onopHoi! HOBepxHocTB rpyHTc— 



BNSDOCID: <WO 932102&MJ_> 



WO 93/21028 ^ - 12 - ^ PCT/RU92/00039 

3anena, corjracHo H3 odpe TeHHio ; ' 

$nr.8 cxewiaTEraHo H3odpaacaeT paspymenne n o^iBe hhot o h 
rpyHTOBoro Hecymero ocHOBaHiui ynopHoS noBepxHocTBio rpyH-ro- 
3an.ena; • 

5 $nr.9 h 10 cxeMaTH"TOo H30(5paKaK3T nocjieaoBaTejn>Hoe 

norpyseHHe b necymee ocHOBaHHe %Byx paflOM ctohiuhx rpyHTo- 
3auenoB c pa3jra^HHMH paccTQHHHHMH Meswy hhmh; 

$Hr.II-2I - BapnaHTH BHnojiHeHHfl pHcy.HKOB npoTeKTopa 
mhhh Kojieca. 

10 .Eywsft BapaaHT ocyme ctb jie hhh H3odpeTeHHH 

Ha $ar.l H3odpaseHa mHHa Kojieca, ccxnepsamas noKpHinKy I 
h npejwaraeMaS npoTeKTop. npoTeKTop hihhh KoiiecaiBKjniraaeT 
ocHOBHHe 2 rpyHT03an,enH, Kaaumfi H3 kotophx HMeeT nepeaHnio 3 
h 3aflHDn 4 ynopHHe noBepxHocTH h. pacnDJioseHHyio Me say hhmh 

15 onopHyio noBepxHocTL 5, nptreeM nepe^Han ynopHaa noBepxnocTB 
3 BHme 3asHeft ynopHoii noBepxkocTH 4.- rpyHT03an.enH 2 
($nr.2-6) BMeoT ^eTHpexyrojiLHyio $opMy, npn stom jrnHHH 6, 
coejiHHflHiiiiaa Handoziee yaajieHHHe ot och- iiihhh to^kh 7 h 8 
ynopHHX noBepxHocTeS 3 h 4, b MecTe ee conpHxeHHH c MeHB- 

20 meii no bhc6t6 3aaHe2 ynopHoii noBepxHocTBK) 4 odpasyeT c pa- 
aiaycoM R ncKpimiKH I dihhh yrojc cC , kotophS dojiBme .yrjia 
<Lj= atoty —2 h MeHBiue yrjia £ 2 =3i ,rae:; R - pa- 

OTc noKpimiKH iiihhh, /i y - bhcot3 h t - mnpHHa ycjroBHo- 
ro rpyHT03anena 9 ($nr.7). Ha $nr.7 b ceneHHH, napajwejiB- 

25 hom SKBaT opna jebhoh bjiockocth : ihhhh, (coBna;naeT C UJIOCKOCTBK) 
PHoymca) ycjioBHHK rpyHT03anen 9 noKa3an cnaouiHofi jraHHen, 
a rpyHT03aiien 2 -nyHKTnpHoir JiHHHeft. Kan bheho, ycjioBHHM 
rpyHT03anen 9 HMeeT oaBHaKOBHe no BHcpTe ynopme noBepx- 
hocth 10, KOTppne paBHH BHcoTe 3ajiHea' ynopHbfi noBepxHoc- 

30- th 4 rpyHTosanena 2. OnopHan n ob epxn oc tb II ycjioBHoro 

rpyHToaanena nepneHJuncyjiapHa jihhhh 12, aBJEHomefica npoao*r 
.sceHneM paanyca R .^okphhikh r dihhh Kcwieca b To^ncy 13 ce- 
seairay onopHoii noBepxHocTH n. BacoTa k H3MepfleTcn kbk 
OTpe30K jihhhh 12 Mea^y noKpHinKofi I hihhh h onopHoft noBepx- 

35 hoctbk) II ycjroBHoro rpyHTosanena 9/ UinpnHa ' t ycjioBHoro 
rpyHTosanena HSMepneTca bjihhom ero onopHOH noBepxHocTH. 
yroji «C j Mes^ ynopHoa 10 h onopHoii II n ob epxH 00 thmh 
ycjioBHoro rpyHT03aHena onpe^ejiaeT OTcyTCTBHe HaKJioHa k 
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He2 npaMOJiHHefiHoii onopHoii noBepxHocTH 5 rpyHT03anena 2 
npn 3a^aHHnx. 3Ha^eH0Hx R, A y 0 t . yroji J? HaicjroHa 
onopHofi noBepxHocTH 5 rpyHT03auena 2, kotophh HaaejineT 
3T0T rpyHT03aiien . hobhmh CBoiicTBaMH, paseH - a£ c 

5 yBejiH-qeHneM ^ yMeHBiuaeTcn c onpoTHBJieHn e norpysteHoto 

rpyHT03auena 2 b Hecymee ocHOBarae noa aeficTBHeM rop03OH- 
TajiLHo2.oHJiH h, kbk cjreacTB0e, ! dyiccoBaHHe KOJieca. Taic KaK. 
TpeHHe Mescocy onopnoii: noBepxHocTBio 5 rpyHT03anena 2 0 boh- 
bom, rpyHTOM 3Ha^HTejiBHoe 0 ero fleiteTBHeM npeHedpe^B HejiB— 

10 3fl, to KejiaTejiBHo, htoGh yroji HaimoHa tbk Ha3HBaeMoii 

aHT0$p0KB.0OHHOH OBOpHOH nOBGpXHOCTE , BOJiyHaeMOfi BOBOpOTOM 

onopHoii noBepxHocTH 5 Boi^pyr' to^kh 7 Ha yroji J> BHeiUHero 
TpeHttH 6hji doJiBine iiyjifl. * 

OnopHue noBepxHocTH 5 rpyHT03auena 2 b ce<ieH00, na- 

15 pajurejitHOM -SKBaTopnajiBHoii njiooKocTH uihhh, MoryT hmstb 

npHMOJiHHegHyio ($nr.2), BHnyKflyto ($Hr.3,4), BorHyTyro ($0r.5) 
0 BHnyimo-BorRyTyio ($0r.6) <£opMH. BHdop Toft 0jra HHofi <£opmh 
onopHoii noBepxHooT0 3aB0CHT qt iiihpohh t rpyHT03aijena, 
MaTep0a7ia dihhh 0 $P0kh.0ohhhx cbohctb Hecymero ocHOBaH0fl. 

20 Ha $0r.8 B0Ka3aH caBnr noHBeHHoro 0 rpyHTOBoro ocHOBa- 

H0H b BJIOCKO6T0, nepneHJUiKyjiHpHoii k rpyHT03aneBy 2, ynopHoii 
nosepxHocTBio 3, icoraa rpyHT03aijen HaxojWTCB b HHHtHeM no- 
JioEeH00. JiHHiifl ay Ha $nr.8 cooTBeTCTByeT noBepxHocT0 pa3- 
pyineH0J3 Ha necraHHx noraax 0. rpyHTax npn Maicc0MajiBHOM yr- 

25 Jre BHyTpeHHero TpeH0H, paBHOM 45°. JI0H0H S ; cooTBeTCTByeT 
BOBepxHocT0 pa3pymeH0H Ha rjipmciwt no^Bax 0 rpyHTax npn 
M0H0MajiBH om yrjie BHyTpeHHero TpeH0H, npndJi03nTejiBHo paBHOM 

HyJIK). I,j - M3KC 0M3 JIBHaH 0 1^ MBHHMajIBHaH JWHHa npH3MH 

pa3pymeH0H cooTBeTCTBeHHo Ha necnaHHx 0 tji0H0cthx no^max 
30 0 rpyHTax. ^TodH 0cnoJiB3OBaTB b bojihom Mepe bo scex no^BeH- 
hhx e rpyHTOBHx ycJioB0Bx npoTOocTB Hecymero ocHOBaHHH , 
paccTOHH0e S ($Br.9,io) wreswy ochobhhmh rpyHTO3anenaM0 2, 
03MepaeMoe i/ies^y cMeKHHMH ynopHHMH noBepxHocTHM0 304 
paflOM CTOB1U0X rpyHT03anenoB b nepneHH0icyjmpHo8 k rpyHTo- 
35 3an;eny bjiockocth no noBepxHocTH noKpHuiK0 I hiehh, . .hojisho 
dHTB dojiBiue ^ = 2,5 k , rae k - sacoTa dojiBmeii nepea- 
neii ynopHOH noBepxHocTH rpyHT03anena. 

BJi0BHHe paccTOHHHH S Meaqiy ochobhhmh rpyHT03aHena- 
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mh Ha HapymeHHe 30hh c onp oTHBJie hhh ynopHoft noBepxHocTH oc- 
HQBHoro rpyHT03anena noicasaHo Ha $nr.9 h 10, npiraeM Ha 
$Hr;9 paccTosHHe S MeHBme 2,5 A , a Ha $Hr.I0 paccTQHHne 
S paBHo 2,5 ft + 0,;5 A- . KaK bhaho H3 $nr.I0,' paccTOH- 

5 Hue S ijejiecoodpa3Ho npHHHMaTB paBHHM -2,5/l+ 0,5/^.. 

TaKHM odpa30M, paccTOHHHe Me^ny -ochobhhmh rpyHT03a- 
HenaMH 33bhcht ot bhcoth k j'nepeaHHx ynopHHX noBepxHoc- 
Tefi rpyHT03anenoB. npH yBejin*ieHHH h> paccTOHHHH S 
yBejiH^HBaeTCH h 3to TpedyeT HcnojiB30BaHHH pacnojioseHHHX 

10 b BKBaTopnajiBHoft -qacTH npoTeKT ? opa BcnoMoraTejiBHHx rpyHTo- 
3anenoB, Koyopae npn k ohtbkt hp ob3hh h c TBepjcawr noKpHTHewi 
aopor oc5ecne-«iHBaKJT HJiaBHocTBixo.ua dihhh. 

Ha $ht..II pncynoK npoTeKTopa odpa30BaH tojilko ochob- 
hhmh rpyHT03a«enaMH 2, a Ha $ht. 12^14 - KaK ochobhhmh, 

15 tqk h BcncMoraTejiLHHMH rpyHT03anenaMH 14, npH^eM bchomo- 
raTejE&HHe rpy ht 03an;eiiH npeacTasaaioT cod oh npoaojiEeHne 
ochobhhx rjjyHT03ajienoB 3a 3kb3t opna jn>Hy kj hjiockoctb 15 mn- 
hh. OcHOBHHe rpyHT03aH.enH pacnojioseHH Ha $nr.Il-l4 nofl 
yrjicavr k SKdaTopna^BHOH hjiockocth. PaccT ojjhhs S ■ messy 

20 nepeflHefi 3 .n'3aflHefl 4 ynopHHMH noBepxHocTHMn ph«6m ctoh- 
urcx ochobhhx 2 rpyHT03anenoB' onpeaejineTCH Ha .$ht1h-I4, 
a TaKsc Ha. $nr. 15-21 bhcotoh nepejmeii ynopnofi noBepxHocTH. 
Ha $nr. 12-14 doKOBHe noBepxHocTH 16 BcnoMoraTejiBHHx rpyH- 
T03anenoB 14 orpamreeHH nepneHjjnKyjiHpHHMH k ochobhhm rpyH- 

25 T03anenaM oiTpaHHHHTejiLHHMH tijiockocthmh 17. Ha $nr.I2 h 13 
brpaHHHHrejiLHHe hjiockocth 17. upoBeaeHH rape 3 jihhhh nepe- 
ce^eHHH nepe^HHx ynopHHX noBepxHocTeii cooTBeTCTBeHHo oc- 
hobhhx h BcnoMoraTejiBHHx rpyHT03an.enoB c SKBaT opna jibh oii 
hjiockoctlb 15, a Ha $nr.l4 sth hjiockocth npoBeaeHH Ha paB- 

30 hom yaajieHHH ot 3KBaTopnajiBHofi hjiockocth. 

Ha $Hr.I3 BcnoMoraTejr&HHe rpyHT03aiienH 14 pacnojioace- 
hh Mesfly ochobhhmh rpyHT03anenaMH 2 b nonepe^HOM HanpaB- 
JieHHH pBcyHKa npoTeKTopa, a Ha $nr;l8 h 20 - b npoaoJiBHOM 
HanpaBJieHHH pHcymca npoTeKTopa. 

35 HpoTeKTopH Ha $nr. 15-17, 19 n 21 .BKJiKraaioT- BcnoMora- 

TejiBHHe rpyHT03anenH pa3HHx thhob, npn stom doKOBHe no- 
BepxHOGTH 16 BcnoMoraTejiBHHx rpyHT03aHenoB, pacnojioseH- 
HHx Meswy ochobhhmh rpyHT03auenaMH b hpohojibhom HanpaBJie- 
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hhh pHcyinca npoTeKTopa , orpamrceHH njiocKOCTAMn 17 . 

Ha $ar. 19-21 npeacTaBJiemi npoTeKTopu, ocHOBHHe rpyH- 

T03auenn kotophx pacnojioReHHj k sKBaTopaajiBHOH" hjiockocth 

15 nan npaMUM yrjioM. y 3THX npoTeKTopoB nepneHUHKyjiapHue 
5 k oohqbhhm h [BcnoMOPaTSJiLHUM:. rpyHT03an,enaM orpaHHHHTeJiB- 

HHe hjiockocth 17 paBHoyaajieHH ot SKBaTopnajiBHoft iuiockocth 15. 
BcnoMpraTejiBHHe rpyHT03an,enH 14, pacnojioxeHHHe iwescjiy 

ochobhhmh rpyHT03aiienaMH 2, jHMeBT b njiaHe cTpejioBKHHyro 

$opwiy (<$nr, 13-19) h ;nyroodpa3HyK>: $opMy ($Hr.20 h 21). 
10 PadoTa npezpioxeHHoro npoTeKTopa innmi KOJieca 3aKJiio- 

^aeTcfl b cjieinyrameM. 

UpH B3aHM0«efiCTBHH ^pOT^KTOpa IIIHHH KOJieca C TBepJOHM 

HCKyccTBeHHHM BOKpHTHeM aoporn ero rpyHT03aixenH 2 H 14 
k oHTaKTHpy kjt c HecymnM ocHOBaHHeM no iijiockocth, njiomaaB 

15 KOTOpofi 3aBHCHT OT BepTHKaJIBHOfi fle$opMailHH D1HHH KOJieca. 

HacTH k oHTaicTHpy khiihx rpyHT03auenoB, pacnojioseHHfle b od- 
jiacTH onopHoil 5 h nepejuieii 3 ynopHoS noBepxHocTeii, ..Bep- • 
thkajibho ae$opMHpyacB odecne^HBaBT- b pe3yjn.TaTe TpeHHfl 
c ocHOBaHHeM, He3aBHCHMo ot HanpaBJieHiw jtBHsteHHJi, Kaca- 

20 TejiBHyro cnjiy. TflrH KOJieca. MaKCHMajiBHafl cajia TpeHHfl, a one- 
•flOBaTejiBHo, KacaTejiBHafl cHJia TflrH 3aBHCHT ot $phkhhohhhx 
cbomctb npoTeKTopa h Hecymero ocHOBaHHfl, a Taicsce aeficTByBo- 
mero Ha KOJieco crtenHoro Beca, iipn stom $opiwa rpyHT03aije- 
bob HecymecTBeHHa. 

25 IIpH B3anMQHeiicTBHH npoTeKTopa iuhhh KOJieca c no^eH- 

HHM H rpyHTOBHM OCHOBaHHeM UpH Odpe T3K3T 3HaneHHe ,ropH30H- 

TajiBHHe chjih conpoTHBJieHHfl , meiicTByiomne Ha flBHsnTejiB Ma- 
bihhh, a nepe3 Hero ka icojieco co ctopohh: ae$opMHpyeivioro 
ocHOBaHHfl (conpoTHBJieHHe nepeKaTHBaHHio) , pado^HX- opraHOB 
30 ManiHHH . ( TflroBoe conpoTHBJieHHe) h npimenHHx cpeacTB' (Tflro- 
Baa Harpy3Ka) . npn jXBHBceHHH" KOJieca .Bnepea noa fleEcTBHeM 

CyMMapHOii ropH30HTaJIBHoii CHJIH COHpOTBBJieHHfl, KOTOpafl 

npeoflOJieBaeTCfl npnjiaraewiHM k KOJiecy KpyTflwnwi mombhtom, 
rpyHT03anenH npoTeKTopa, dJiaroaapn HaiuioHy $ ex onop- 
35 hoh" noBepxHocTH, norpyKaioTCfl b Hecymee ocHOBanne beojib 
3toh noBepxHocTH h co3aaK)T npH b o 3neiic tb h h nepeaHeS 
ynopHoii noBepxHocTH na no^my n rpyHT, a TaKme 3a cieT 
BHeumero TpeHHfl, B03HHicaiomero Ha onopnoii noBepxHocTH, 
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KacaTejn&Hyio caSy ram, paBHyto cyMMapHofi cSe conpoTHBJie- 
hbh. ^leM dojiBme cyMMapHaa cnaa coiipoTHBJieHHH, - T.eivi donBiueii 
AOJisaa ;t5HTB.KacaTejiBHafl cHJia thth, TeM rjiydace norpysceHHe 
b 0CHCffiaHnejrpyHT03aiieii0B. Epc hojihom norpysceHHH rpyHTo- 

5 3anenoB b ocHQBaHHe TflroB o-CHenHHe xapaKTepucTHKH npoTeK- 
Topa Hc^epmiBaioTca h aajiBHe&uee yBejiiraeHHe chjih coiipotbb- 
JieHHfl irpHBOOTT k ncwmowiy dyKcOBaHHw Koaeca. npu XBUvemm 
KOJieca b odpaTHOM HanpaBJieHHH npoTeieTop pa3BHBaeT Kaca- 
TejiBHyKJ cHJiy -thth b ocHOBHOM;3a c^eT TpeHHH c HecymiM 

10 ocHOBaHHSM, to 6ctb padOTaeT TaK see, KaK h H3BecTHne npo- 

TeKTOpH. 

IIPOMHIIIJieHHafI HpiIMeHHMOCTB 

HacToamee H3odpeTeHHe mohcst duTB .HcnoJiB30BaHO' b 
maHHofi npoMHnweHHocTH npH pa3padoTK.e. KOHCTpyKiinft dihh 
15 Besymnx KOJiec ModHJiBHHx opejidTB , ' nps jxhs 3H3HeHHnx juia 
padoiH b ycjioBHHX, Koraa cnenHoii Bee MamnHH He odecne- 
HHBaeT norpyseHHe rpyHT03auenoB b Hecyiqee ocHOBaHae. 

UpOTeKTOp DIHHH KOJieca, BHnOJraeHHH2 B COOTBeTCTBHH 

c HacTOflmuM H3odpeTeHiieM no3BOJweT H3MeHHTB npHHUHn- ero 
20 B3aHM0HefioTBiw c HecymHM ocHoBaHHeM, Koraa norpysceHHe 

rpyHT03ai;enoB npoTeKTopa b noHBy h" rpyHT 38bhcht He tcwib- 
ko ot -cueiiHoro Beca MamuHH, ho rjiaBHHM odpa30M ot conpo- 
THBJieHHfi OTHKeHHro MaiDHHH, ^to cy me c tb eHHo yjiy^niaeT raro- 
BHe Ka^ecTBa dihhh Kcwieca npn ero B3anMoaeHCTBnH c ■ TBep— 
25 »hmh noraainrH rpyHTaMH. 

JIaHHoe H3odpeTeHne uejitncoM mokbt Ghtb ncnojiB30BaHo jyra 
.viodHJiBHHx cpe«cTB c ajiacTH^HHME rycemmaMn. 
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#0PMyjIA H30EPETEHHH 

1. IIpoTeKTop niHHH KOJieca', BiuiKrcaKJiuHJi ochobhhs b Bcno- 
MoraiejiLHHe rpyHT03aneiiH (2 H 14) , Kascanfit H3 kotophx co- 
flepwaT J&e ynopHHe noBepxHocTH (3 h 4) b pacnoJiomeHHyro 

.5 Meatny hbmb onopHyio noBepxHOCTi (5), oTJiH^anmnfioa 
Teia, ^to rpyHT03anemi (2 H 14) HiweBT pa3HHe no BHCOTe b 
OHHHaKOBO opiieHTHpbBaHHHe no : HanpaBJieHHio jCBHmeHBH ynopHHe 
noBepxHocTH (3 b 4), npa 3tom b ce^eHBH npoieKTopa, napaji- 
jisjibhom aKBaiopnajEBHOM njiocKocTH (15) niHHH, inHHHfl (6), coe- 

10 jWHHramafl HaBdanee yaajieHHue ot oca niHHH to^kh (708) ynop- 
hhx noBepxHocTeii (3 h 4) rpyHT03anena, b MecTe ee conps- 
aceHHH c MeHLffle^ no BHCOTe ynppHOH noBepxHocTBio otfpa3yeT 
c paan^coi^(E) hibhh yroji ot , doJiMiafi yrjia cij paBHoro 

aZctg — 2L h MeHLiiinft yrjia <L 0 paBHoro Ji , rae 

15 R - pajiHyc niHHH y ocHOBaHna .rpyHT03an.ena, £ y b "t - coot- 
BeTCTBOHHO BHCOTa h urapnHa ycJioBHoro rpyHT03anena (9), 
nocTpoeHHoro c QRBHaK obhmh ynopHHMH hobopxhoctbmb (10), 
pas hhmh no BHCOTe MeHBmeii ynopHoii noBepxHOCTB rpyHT03a- 
nena (2 B 14),. npB^eM BHCOTa L y HBJiaeTcn npqaoJiBeHHeM 

20 paaayca (R) b nepneKUHKyjwpHa onopHoft n ob epxH oc tb (II) 
ycJioBHoro rpyHT03anena (9), a t - JWHHa stoh onopHoii 

nOBepXHOCTB. 1. 

2. IIpoTeKTop no n.I, oTJiB^aroiuHficfl. TeM f 
.hto onopHne noBepxHocTH (5) rpyHT03anenoB (2,14) b ce^eHBH, 

25 ,napajuiejn>HOM sKBaTopnajiLHoii njiocKOCTB (15) idbhh, BHnoji- 

H6HH B BEWe npHMHX JIBHBM HJIH.'b BBA6 BHIiyKJIHX JIHHHS, HJIH 
B BBSS BOrHyTHX. JIHHBM, HJIH B . BBA6 BHny KJI 0— B OrHy THX JIHHBH, 
BJIH B CO^eTaHBB yK33aHHHX JIBHHM. 

3v IIpoTeKTop no mi. 1,2, 0 TJiB^aiomnftoB 
30 T6M, ^to paccTOHHHe 5 Mesc#y CMejKHHMH ynopHHMH noBepx- 
HocTaMH (3,4) pflfloM' cTOfliUHx. ochobhhx rpyHT03an,enoB (2) 
.no noBepxHocTH iiibhh b nepneKUHKyjwpHoii k nocjieflHBM njioc- 
kocth onpe^ejiHeTca cooTHoiueHneM S y- 2,5 Iv , rae /u - 
BHCOTa dojiLiueii ynopnoii noBepxHocTH rpyHT03anena. 
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4. JIpoTeKTop non.I, o?a h ^ a-nni oa Teiw, 
*?to doKOBHG inoBepxHocTH (16) - BcnoMoraTejiBHHx ,rpyHT03an.e- 
noB (14) , pacnoaoseHHHx b siCBaTopHanBHoii tooth \uihhh, orpa- 
hhtohh mrocKocTJiMH (17), nepnenmaicyjiapBHMH k iooHCBHHM 0 

5 BcnoMoraTGJE&HHM rpy ht 03au;eiiaivi (2 h 14) . 

5. nporeKTop no n.l, oTJija-qawmH^ca tgm, 
^to BcnoMoraiejiBHHe rpyHT03aiienH (14), pacnojioEeHHHe b 
3KB3T opnajEBHo2 TOOTH niHHH Measny ! ooHOBHHMH rpyHT03auena- 
mh (2), HMeror cTpejraBHjmyio $opNjy. 

10 6. IIpoeKTop Do n.1,0 T.a0 Ti a n m h 2 c a TeM, 

^to d (Hamas no BHcoTe ynopHan noBepxHooTt BcnoMoraiejiBHiix 
rpyHT03auenoB (14) , pacnojroseHHHx b 3KBaT opnajiBH ofi tooth 
dihhh Meswy ochobhhmh rpyHT03anfenaMH (2) , HMeeT b naaHe ^y- 
r.oodpa3HyD $op*fly.. 
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